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Remarks 

Applicants and thdr undersigned representative thank Examiner Walke for the very 
helpful and vay courteous discussion on May 9, 2006. As discussed. Applicants submit 
herewith a Dcdaralion fiom Dr« Joerg Rockenberger expliuning why the cited reference 
(Manabata ct aL, U.S. Pat No, 65921»623 piereinafter ''Hanabata ct al.^) does not disclose or 
enable the claimed invention. The followmg remarks shall further summarize and e:)qpand upon 
topics discussed. 

The present invention relates to a radiation pattcniablc functional materia], comprising 
nanoparticlcs of an electronically functional substance selected fiom fbe group consisting of 
semiconductons and metals, and a plurality of ligands bound to each of the nanoparticles. The 
ligands contain a photoreactive group or a group that is reactive with a photochemicaUy 
generated species and that, after Hrstorder photorcaction or reacting with the photochemicaUy 
generated species, materially changes the solubility characteristics of the material in a developer. 
After irradiation, developing and curing» the present radiation pattemable junctional material 
forms a patterned Ckn of an electronically conducting or semiconducting material* 

Hanabata et al. neither discloses nor enables one to make a radiation pattemable 
fiinctional material comprising nanoparticles of an electronically functional substance selected 
fiom the group consisting of semiconductors and metals that can form a patterned film of an 
electronically conducting or semiconducting material after irradiation, developing and curing as 
(see Claim 1 as filed on December 12^ 200S, and S-6, 33 and 35 of the accompanying 
Declaration of Rockenberger)* Consequentiy. tiic present claims are patentable over the dtcd 
reference. 

The Reieetion of Claims 1-20 under 35 a.S.C. 6 102feT 

The rejection of Oalrns 1-20 under 35 U.$.C. § 102(c) as being anticipated by Hanabata 
et al. is respectfully travensed. 
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Hanabata et aL discloses a photosensitive resin composition comprising an active 
component selected fiom an active metal alkoxidc represented by the formula (1) or a 
polycondensote thereof and a particle represented by the formula P): 


wherein X (presumably) is a hydrogeru a halogen, an alko3cy group or an alkoxycarbenyl group, 
M (presumably) is a metal atom whose valence m is mt less than 2» Ui (presumably) is a first 
connecting unit, U* (presumably) is a second connecting unit and Z presumably) is a group 
causing a difFcrcncc in solubility by light exposure, P Owesumably) ts a fine particle carrier, Y 
(presumably) is a coupling residue, n (presumably) is an integer of not less than 1, m > n, p 
(presumably) is 0 or 1, t (presumably) is 1 or 2, k (presumably) is an integer of not less than 1, 
and s (presumably) is 0 or 1 (Abstract, lU 1-16; see also 1 7 of the accompanying Declaration of 
Rockenbergcr). As is explained in Hie accompanying Declaration of Rockenberger, I-Ianabata et 
ti, neither discloses nor suggests a radiation pattemablc functional material that forms a 
patterned film of an electronically conducting or semiconducting material, nor does I-Ianabata et 
al. enable one skilled in the art to make a radiation pattcmnble functional material comprising 
nanoparticlcs of an electronically functional substance selected from the group consisting of 
semiconductors and metals (see |f 5-6 of the accompanying Declaration of Rockenbergcr), much 
less one that forms a patterned film of an electronically conducting or semiconducting material 
after irradiation, developing and curing. As a result, Hanabata et al. does not anticipate the 
present claims- 

To anticipate a ctaim» a prior publication must contain all the essential elements of the 
claim* The prior publication must also be "enabling," meaning that it mutst place the allegedly 
disclosed subject matter in tiae possession of the public. Scripps Clinic & Research Foundation 
V. Genentech. Inc., 707 R Supp. 1547, 11 USJ?-Q2d 1187 (Pcd. Cir. 1991), citing w^fao KK v. 
US. International Trade Comm% 808 1471, 1479, 1 US-P-Q^ (BNA) 1241 (Fed. Cir. 
1986), cert, denied. 482 U.S. 909, 107 S. Ct 2490, 96 L. EA 2d 382 (1987). Since Hanabata et 
al. do not place the subject matter of the present claims in the possession of the public, Hanabata 


(1) 

C2) 
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et al. do not anticipate the present claims. Accordingly, this ground of rgccdon is utssustainable, 
and should be ivitbdmw. 

The composition of Hanabata ct aL is intended as a high-resolution photoresist tnateriaU 
not as an electronically conducting or semiconducting maieriaL (Sec % 8 of the accompanjdng 
Declaration of Rockenberger), For example^ at coL 3, 11. 13-32. Hanabata ct al. disclose that the 
combination of an active component and a photoseositivc resin composition can form a high 
resolution pattern with high sensitivity "When a functional group is introduced into the active 
componcnL Hanabata et al, further teach tlmt a fine or finely divided particle (an active particle) 
can become hydrophilic by eliminating a hydrophobic leaving group upon light exposure, and 
the active component can be a specific metal alkoxidc (an active metal allcoxide) or the 
polycondcnsate thereof (an active particle fonmcd by polycondcnsation). Thus, according to 
Hanabata et al., light exposure can cause a difTerence in solubility, and the combination of the 
metal allcoxide or a polycondcnsate thereof, and a photosensitive lesin composition, may form a 
high(cr) resolution pattern with higher sensitivity because of a reduction of impurity 
incorporation* This disclosure of Hanabata ct al. strongly suggests application of the 
composition disclosed therdn as a photoresist (See f 9 of the accompanying Dcdaiation of 
Rockcnbergcr), 

The invention of l&nabata et al. includes a photosensitive resin composition which 
comprises a base resin, a photosensrtizer and the active component (col. S, IL 45-48; see also ^ 
10 of the accompanying Declaration of Rockenberger). To fomi a pattern, the photosensitive 
composition may be applied or coated onto a substrate, the coating layer may be exposed to light, 
the light-exposed layer may be heat-treated^ and the heat-treated layer may be developed (col, 5, 
U. 54-58 of Hanabata et al. and 1 10 of the accompanying Declaration of Rockenberger). 

The active component (or ingredient) in the invention of Hanabata ct ai is used (or 
usable) in combination widi a photosensiti;^er which constitutes a photosensitive resin 
composition, and has a unit for causing a diCTerence in solubility owing to at least light exposure 
(coL 6, IL 27-31). The active component comprises at least one member selected firom the group 
consisting of the active metal alkoxide represented by the formula (1) above or the 
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polycondensate thereof, and the particle represented by the foimula (2) above (eoL 6, U. 31-35 of 
Hambata et al* and ^ 1 1 of the accompanyitig Oedamtioii of Rockcnbetger). 

Although many possible metals are contemplated, Hanabata et al. teach that the metal 
atom M may be aluminum, titanium, zarconium or silicon, and is usually silicon (coL 4, IL 33-34; 
emphasis added). This list of metals for metal atom M is consistent with the teachings of 
Hanabata et al, relatmg to the prior photoresist approach(es) discussed at cot 1 , !!♦ 21^7 and coL 
2, 5-7. Thus> the photosensitive composition Hanabata ct aL forms a pattcmablc resist 
material, rather than a patterned electronically conducting or scmiconducdng material (sec ^ 12 
of the accompanying Declaration of RockenbeiBcr). Therefore, Hanabata et al* does not disclose 
a radiation pattemable functional material comprising nanoparticles of an electronically 
functional substance selected &om the group consisting of semiconductors and metals, having 
Ugands bound 1J)ereto that can change the solubilily characteristics of the material in a developer 
and that forms u patterned film of an electronically conducting or senticottducting materiat 
(sec ^ 13 of (he accompanying Declaration of Rockenberger). 

Furthemxore, when their composition contains a pardele or polycondensate, Hanabata et 
at do not enable one to make a paltemable material comprising semiconductor and/or metal 
nanoparticles baidng ligands bound thereto that can change the solubility characteristics of the 
material in a developer and tiiat, after irmdiation, developing and curing, can form a patterned 
Blm of an electronically conducting or semiconducting material. (See % 14 of the accompanying 
Declamtion of Rockenbcrgcr.) 

Regarding the polycondensatc, the polycondensate of Hanabata et aL may be a 
polycondensate of the active metal alkoxidc represented by the formula (1) alone (singly) or a 
polycondensate (copolycondcnsate) of the active metal alkoxide represented by the formula (1) 
and a metal atkoxide represented by the following formula (5): 

PO«^iM-(R^),., (5) 

wherein represents a hydrogen atom or an alkyl groups and X M, m and n have the same 
meanings as described in paragmph 7 above (coL 4, 1 65-coK 5, L 8 of Hanabata et al.), although 
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it is not dear how tfac compound of formtda (S) can be a metal alko)dde when X is hydrogen, a 
halogen, or an alkoxycarbonyl group. In one embodiment, the polycondensale of Hanabata et aL 
is an active pardcle formed by polycondensation (coL 3, 11 23-26)* (See % 15 of ifao 
accompanying Declaration of Kockcnberger.) 

Consistent with the disclosure described in the paragraph above, Hanabata et al. teach 
that an active component (especially an active particle) may comprise a polycondensate of the 
above-mentioned acdvc metal alkoxide. Such an active component may be an active particle in 
the form of a particulate (particulate matter), or a liquid or solid oligomer. The active component 
[or, presumably] the polycondensate of the active component can be obtained by polycondcnsing 
the active metal alkoxidc by a conventional sol-gel method to form of a polymer or a sol (coL 14, 
U, 44*53). (See 16 of the accompanying Declaration of RockcnbergerO 

As is known in the art, polycondensation (or polymerization) of metal alkoxides by the 
sol-gel method leads to formation of metal oxides, and not the corresponding metal (see ^ 14 of 
the accompanying Declaration of Kockenberger). Therefore, any material, compound or 
composition based on the polycondensate of Hanabata et al. does not and cannot fonn a 
patterned film of an electronically conducting or semiconducting material after irradiadon, 
developing and curing. (Sec 1 17 of the accompanying Dcclamtion of Rockenberger.) 

Regarding the particles., Hanabata et al* teach that the particle P (see formula (2) in 
pamgraph 7 above) may be an organic fine pardcle carrier or an inoi^anic fine particle carrier 
(e*g., silicasol; see, e.g„ col, 3, ]h 5U56; zoL 5, IL 17-19; and coU 17, 1. 51-coL 18, 1. 14). 
However, the organic fine particle carriers listed by Hanabata et al. at col* 17, U. 51-61 (styrcnic 
resins, [mcthjacrylic resins, a silicone resin, thermosetting resins such as polyamide resins, a 
crosslinked melaminc resin and a crosslinked guanaminc resin) do not and cannot form a 
patterned film of an eleetronically conducting or semiconducling material after irradiation, 
developing and curing. (Sec ^ IS of the accompanying Declaration of RockenbergerO 

In die passage at coL 18, It 1-14, Hanabata et aL disclose a number of hsorganic fine 
pardcle earners^ including a metal alone (simple or single metal; c-g., gold, silver, copper, 
platinum, aluminum), an inorganic oxide (e.g., silica [e.g», silica sol such as colloidal silica. 
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aerogels^ glass], aliimina, titania» siitconia, zinc oxide, copper oxide, lead oxide, yttrium oxide, 
tin oxide, indium oxide, magmestum oxide)» an inorganic carbonate (e,g,, calcium carbonate and 
magnesium carbonate), an inorganic sulfate (e*g^ barium sulfate and calcium sul&te), a 
phosphate Cc*g^ calcium phosphate and magnesium phosphate), and the like, which include sols 
and gels prepared by, for example, a sol-gel method, and ^ch can be used either singly or in 
combination. Thus, out of the jSve generic inorganic £ne particle catdcr types (not including the 
sols and gels), all but one are dearly e?cpeeted to form an electrical insulator after 
fimctionalizatiDn (i.c,, formation of the compound of fommla (2) fiom the particle), irradiation, 
developing and curing* (See ^ 1 9 of the accompanying Declaration of KockenbergerO 

In the one remaining example of a pardcie (a metal alone), Hanabata et al, do not enable 
one to form a patterned Jilm of an electronically conducting or semiconducting material after 
inadiadon, developing and curing of a composition including a compound having a metal 
pardcie. This is because Hanabata et al* discloses and enables formation of an insulator film or a 
somewhat random distribution of particles (which may or may not have properties of a metal) 
embedded in an insulator matrix, mtber than a patterned film of an electronically conducting or 
semiconducting material* (See % 20 of the accompanying Declaration of Rockenberger,} 

For example, to form the particles of formula (2) above, Hanabata et al. enable use of 
only particles (be they organic or inorganic) having hydroxide (or a combination of hydroxide 
and oxide) groups on the surface for linking to a coupling agent residue Hanabata et al. teach 
that a hydrophiHc group is introduced into an inorganic fine particle through both a coupling 
agent and a connecting unit (coh 16, U. 63-65). Each component may be bonded by reacting a 
connecting unit U having two hydroxyl groups with a coupling agent Y having an isocyanate 
group (eg., a silane coupling agent) to form a compound having a Ixee hydroxyl group and a 
coupling group (an alkoxy group or a halogen atom), wherein the coupling agent is bonded to 
one of hydroxyl groups of the unit; protecting the firec hydroxyl group by a protective group such 
as t«BOC group; and then reacting an inorganic fine particle carrier (c.g.» silicasol, etc) with the 
coupling group (the alkoxy group or the halogen atom; sec coL 16, L 6S-coL 17, 1. 9), Other 
processes may be employed, but they also appear to bind the hydrophilic group-containing 
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compotnid vAxh tbc particle via the alkoxy group or halogen atom site ia the coupling ageat (see, 
e.g^ col. 17, IL of Hanahata et al,)* Thus» Hanabata et aL teach that an alkoxy group or 
halogen atom in the coupling agent is required for introducing the hydrophillc group (Lt.^ the 
group jiving fhe composition its photosensitive properties; see, eg., col. 3, 1. 66-col 4, L 17) into 
a fine particle (be it an inorganic particle or another type of particle), (See | 21 of the 
accompanying Declaration of RockenbergcrO 

Specifically with regard to the inorganic particle, Hanabata et al. disclose examples of 
coupling agents (corresponding to a residue Y in formula (2) above) including an organic metal 
compound containing an alkaline earth metal, a transition metal, a rare earth metal, or a metal 
element of the Groups 3 to S and 13 to 15 of the Periodic Table of Elements, especially a metal 
element of the Groups 4, 13 and 14 of the Periodic Table of Bcmenls, for example, aluminum, 
titanium, zirconium, and silicon. Among the organic metal compounds, a titanium coupling 
agent and a silane coupling agent (especially the silane coupling agent) are pt^ferred (coL 18, 1* 
41-51). (See K 22 of the accompanying Declaration of Rockenbcrgcr.) 

The silane coupling agent includes the coupling agents represented by the formula (4): 

(R*!)«Sip)4.. (4) 

The reacdvc group D corresponding to the fine pardde carrier of the coitpling agent (4) is 
usually a halogen atom (bromine atom, citlorine atom, etc.), or a hydrolylic condensable group 
such as an alkoxy group (eg., a Cm alkoxy group such as mcthoxy group and ethoxy group; see 
col 1 8, 52-59 of Hanabata et al.)* As is known in the art, n:iany metal halides such as TiCLi 
and SiCU are reactive towards o^gen-eontaimng compounds (sec, eg.. Cotton et al., ^'Advanced 
Inorganic Chemistry,^ John Wiley & Sons, New York (1999). pp. 271-272, 283-285, 472-474, 
and 558>559, attached hereto), and the hydrotytic condensable groups of Hanabata et al. result in 
the formation of metal-oxygcn-silicon bonds, typically fitjim a hydrojqr group on the metaL 
Thus, the silane coupling agents disclosed by Hanabata et al. are known to be reactive with the 
oxygen-containing species, such as oxo or hydroxy groups (which are bound directly to a metal; 
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Le., metal oxides and/or hydroxides; see 23-24 of die accompanying Decloxation of 
Rockenbergcr). 

On the other hand, the silane coupling agents disclosed by Hanabata ct aL arc not 
expected to react vdfh metal or semiconductor particles not having oxygen-containing species on 
the surface (at least not in any manner that would result in formation of a compound of the 
formula (2) above; sec 25 of the accompanying Declaration of Roclcenberger). For example, of 
the five (5) metals disclosed by Hanabata ct al. at coL 18, 11, 1-3, three C3) arc generally 
considered not to form signlHcant amounts of oxide on correspondmg particle sur&ccs (Lc, 
gold, silver and platinum; see ^ 26 of the accompanying Declaration of Rockenbergcr). Based 
on the disclosures of Hanabata et al. discussed in the accompanying Declaration, Hanabata et al, 
do not enable coupling of a coupling agem to metal particles that do not form oxide sur&ces* 
Instead, and as an example of why such a coiyiling icaclion as taught by Hanabata et aL would 
fail, an attempt to couple the silane coupling agent to such metal pardcles under state of the art 
coupling conditions would be likely to crosslink the silane coupling agent, rather ihan couple it 
to the metal nanoparticle* Thus, if the ^etal alone** particle of Hanabata et al. is capable of 
coupling with the silane coupling agent m the manner disclosed therein, the '"metal alone** 
particle of Hanabata et al, must be one that contains a sufQciently large number of hydroxide 
and/or oxide groups on its surfiice to enable the coupling reaction to occur to an extent enabling 
isolation of the coupling reaction product However, the silane cross-linking reaction consumes 
twice as much coupling agent as the coupling reaction, and is reasonably expected to have a 
faster reaction rate than the coupling reaction, so one would not expect a reaction between 
particles of gold, silver or platinum alone and the silane coupling agent of formula (4) above to 
result in an amount of coupling reaction product that can be reasonably isolated. As a result, and 
consistent with the remainder of their disclosure, Hanabata et al. docs not enable formation of 
particles of the formula (2), where P is a particle of gold, silver or platinum alone. iStc ^ 26 of 
the accompanying Declaration of KockenbergerO 

Tlie remaining metals disclosed by Hanabata ct al- at coL 18, U. 1-3 (copper and 
aluminum) readily form oxide sur&ccs (eg*, on exposure to air, oxygen or other oxygen- 
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contBining oxidant stxdk as hydrogen peroxide). As a lesult, copper or aluminum metal pmticles 
as disclosed by Hanabata ct al, would be expected to have a sufSciently large number of oxide 
and/or bydroxidc groups on tfacir surfaces lo cotqile to the silanc coupling agent in the rmmner 
disclosed and taught by Hanabata ct al* and provide an arnoudt of coupling reaction product that 
can be reasonably isolated. Such a large number of oxide and/or hydroxide groups on the 
surlace of a copper or aluminum pardelc would effectively prevent fonnafion of patterned film 
of an electronically conducting or semiconducting material^ after inadiation, developing and 
curing^ particularly after fiinctionalimtion with the coupling agents, U1/U2 connecting units and 
light-sensitive Z functional groups (sec formula (2) above and the discussion of cross-linking vs. 
coupling reactions in ^| 26-27 of the accompanying Declaration of Rockenbergcr). 

Once functlonaliscd in the manner taught by Hanabata ct al., the composition of 
Hanabata et aL forms an insulator film or a distribution of particles embedded in an insulator 
matrix^ rather than a patterned film of an electronically conducting or semiconducting material* 
For example, the active (or photoactive) component of Hanabata et al. G-c, the active metal 
alkoxide^ its polycondcnsatc, and/or an active particle represented by the formulas (1) and (2)) is 
advantageously used (usable) in combination .with a photosensitive resin composition (col, 20» It. 
60-67; emphasis added). The photosensitive resin (or resist) composition of Hanabata et al. may 
comprise a photosensiti2;er and the above-mentioned active component, but usually it comprises 
a base resin (an oligomer or a polymer), a photosensili2er and the above-mentioned active 
component (coL 21, IL SO-SS). Of the resu3s listed fitim coL 2U 1 56 through col. 25, U 43, none 
are kno^vn to result in formation of a patterned film of an electronically conducting or 
semiconducting material Instead, these resins are generally known to focn an insulator film (or 
in the case where particles arc present, a distribution of particles embedded in an insulator 
noatrix) after irradiation, devclopmg and curing (see f 28 of the accompanying Declaration of 
Koekenberger). 

For example, Hanabata ct al. teach that the amount of the active component in their 
photosensitive resin composition can be £:om about 0.01 to 1000 parts by weight, on a soHd 
matter basis, relative to 100 parts by weight of the base resin. The amount of active component 
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is usually ftom about 5 to 1000 parts by weight, preferably about 10 to 500 parts by weight and 
more preferably about 10 to 300 parts by weijght» especially about 10 to 100 parts by wdght, 
relative to 100 parts by weight of the base resin on a solid matter basis. (Col. 27, IL 14-23 of 
Hanabata et aL) As a result, when the photosensitive resin composition of Hanabata et al. fiirtbcr 
includes a base resin, ihe photosensitive lesin composition of Hanabata ct al. forms an insulator 
fihn or (in the case where particles are present) a distribution of particles embedded in an 
insulator matrix, after inadiation« developing and curing (see ^| 29 of the accompanying 
Declaration of Rockcnberger). 

The photosensitive resin composition of Hanabata et al. can be prepared in accordance 
with a convcntiDnal method, for example, by mixing a photosensitive resin [a base resin and a 
photoscnsitizcr] and an active component The photosensitive resm composition usually 
conlains a solvent (e.g,, the solvents exemplified m the section of the active metal alkoxidc), 
(Col. 27, IL 33-45 of Hanabata ct aL, and t 30 of the accompanying Declaration of 
Rockenbcrgcr). The photosensitive layer of Hanabata et al. can be formed by applying 
(spreading or coating) the above-described photosensitive resin composition to a substrate (a 
base material; sec eoL 27, IL 47-49 of Hanabata et aL), and patterns can be carried out by a 
conventional lithography technique (Lc., a combination of exposure^ development and etching; 
see coL 28, IL 52-54 of Hanabata et al.). Hanabata et aL also teach that their coated film may be 
subjected to heat- or cure-treatment at a suitable temperature in an appropriate step from 
application of ibc photosensitive resin composition to development If necessary, for example, 
afler development, the coated film of Hanabata et al. may be subjected to heat-treatment (eoL 29, 
IL 61-67 of Hanabata et alOi but no particular temperature, temperature range or temperature 
effective to provide a desired result is disclosed. Ihus, when the photosensitive resin 
composition of Hanabata et al. includes a base resin, it is expected to form an insulator film or 
(in the case where particles are present) a distribution of particles embedded in an insulator 
matrix, after ixmdiation, developing and curing (see ^31 of the accompanying Declamtion of 
Rockcnbergcr). 
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However, even if the active component (ie,, compound's] of the formulas (1) and (2) 
above) is used vdtbout a 1>ase resin as the photosco^tive redn composition (ahhough Hanabata et 
al* docs not disclose any examples of such a composition), those panicles P disclosed by 
Hanabata ct at that are capable of coupling to the coupling agent in a manner enabling 
reasonable isolation of a compound of the fomiula (2) would be expected to fomi a distribution 
of particles embedded in an insulator matrix, aficr irradiation, developing and curing. The 
particles of formula (2) capable of being made in an amount that can be reasonably isolated 
would not be capable of forming a pattemcd film of an electronically conducring or 
semiconducting material after iiradiationy developing and curing (see ^ 32 of the accompanying 
Declaration of Rockenberger). 

Consequently, all of the particles (organic, inorganic or metal) disclosed by Hanabata ct 
aL form oxides or other electrical insulators after functionalization with the coupling agent> 
irradiation, developing and curing (If 33 of the accompanying Declaration of Kockenberger). 
Hanabata ct al, disclose no reaction, technique or special set of conditions under which their 
silane coupling agent(s) are capable of fanning a particle having photosensitive ligands bound 
thereto that is capable of fcims a patterned fihn of an electronically conductmg or 
semiconducting material after irradlatian, developing and curing (^ 33 of the accompanying 
Declaration of Rockenbcrger)« 

As an alternative to the silane coupling agent, the organic metal compounds of Hanabata 
et aL containing^ as the metal M, aluminum, titanium or JzSrconium, may be exemplified by the 
organic metal compounds corresponding to the silane coupling agents (coL 19, 11, 3-7). Thus, the 
possibiHty of metals other than silicon in the coupling agent of Hanabata ct al. docs not enable 
ftmiadon of a mdlation pattemable functional material comprising nanoparticles of an 
electronically fimctional substance selected fiom the group consisting of semiconductors and 
metals, and a plurality of Ugands bound to each of the nanoparticles^ tliat forms a patterned film 
of an electronically conducting or semiconducting material after irmdiation, developing and 
curing (see % 34 of the accompanying Declamtion of Rockcnbcrger). 
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Therefore, Hanabata et al* docs not enable one skilled in tfac art to make a radiation 
pattemable functional material comprising nanopardcles of an electronically fimctional 
SAibstance selected fiom the group consisting of semiconductors and metals, having ligands 
bound thereto that can change the solubility chaiactcristics of the materia] in a developer and that 
forms a patterned film of an electronically conducting or semiconducting material (% 35 of the 
accompanying Declaration of Rockenberger). 

Furthcnnorc, Hanabata et al* further tc^h the importance of a transparent particle. For 
example, vjben the mean particle size of the active particle is smaller than an exposing 
Avavclengthy because the active particle is substantially transparent to the exposing wavelength, 
light exposure can be conducted to the depth of the photosensitive layer even if the layer is 
thickened (col. 15, 56-60). As a result, sensitivity and resolution can be improved as much as 
a pattern with high sensitivity and high resolution can be formed in regard to a light source of 
shorter wavelength (coh 15, 11. 60-63). These disclosures by Hanabata et aL further emphasis 
the application of the compounds of femiulas (1) and (2) above to photolithography and 
photoresist compositions Cf 36 of die accompanying Declaration of Rockenbcigcr). 

The use of UV-absorbent metal nanopartides may be detrimental to fhe suggested 
advantages of the invention of Hanabata et al. While it is generally understood in the art that 
nanopardcles having a sis^ less than 100 nm do not scatter light (assummg they are not 
agglomerated in larger secondary particles), many metal nanopartides (in particular gold, silver, 
and copper) have one or more strong characteristic UV absorptions. These absorptions would be 
expected to reduce the sensitivity of the resist of Hanabata et al., and limit its uscfidness for high 
resolution patterning 37 of the accompanying Declaration of Roekenbergcr). 

Therefore, Hanabata et al. neitiicr discloses nor enables a radiation pattemable functional 
material comprismg nanopardcles of an electronically functional substance selected &om the 
group consisting of semiconductors and metals, having ligands bound thereto that can change the 
solubility characteristics of the material in a devclopcx and that forms a patterned film of an 
electronically conducting or semiconducting material (sec Claim 1). Consequentiy, this ground 
of rejection is unsustainable, and should be withdmwn. 
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Conclusions 


In view of the above amendments and remarks, all bases for objcctioa and rejcctioQ arc 
overcome, and the application is in condition for allowance* Early notice to that eiTect is 
earnestly requested* 

If it is deemed helpM or beneficial to tbc eCBdent prosecution of the present application, 
the Examiner is invited to contact Applicant's undersigned representative by telephone. 


Respectfully submitted. 



Andrew D. Fortncy, PhJD- 
Rcg.No, 34,600 


72S7 N. Maple Avenue, Bldg. 0, #107 
Fresno, California 93720 
(559)299-0128 
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